Objective: Many studies have demonstrated that hydrosalpinx has a detrimental effect on the outcome of IVF. Treating hydrosalpinges prior to the IVF procedure in women with hydrosalpinges is thought to improve the likelihood of successful IVF outcome. Vaginal ultrasound-guided aspiration of hydrosalpinx fluid (HSF) with injection of the sclerosing agent in situ might be simpler than invasive procedures like salpingectomy. Therefore, we carried out a retrospective study on the effects of ultrasound-guided HSF aspiration and injection of the sclerosing agent of ultrasonically diagnosed hydrosalpinx on IVF outcome. Methods: In our retrospective study, 97 tubal factor infertile female patients that underwent IVF treatment between January 2005 and December 2012 at the Reproductive Medicine Center of CHA Hospital were divided into two study groups. Fifty-six patients underwent interventional ultrasound sclerotherapy (group 1), and the remaining 41 patients received laparoscopic salpingectomy (group 2) before IVF. We compared the IVF outcomes of the two groups.
Introduction
Hydrosalpinx refers to a pathologic condition in which distally obstructed salpinges of various pathologies become filled with fluid, forming a saccular structure. The prevalence of this disease is known to be up to 30% in women with tubal pathology [1, 2] . Hysterosalpingography and ultrasound imaging are relatively simple and precise tests for the diagnosis of hydrosalpinx, and diagnosis can be confirmed by visual inspection during operation [3] .
In many studies, hydrosalpinx has been associated with unfavorable IVF outcomes and reduced implantation. The presence of hydrosalpinx fluid in the endometrial cavity physically inhibits implantation and impairs the expression of factors essential for the development and differentiation of the endometrium, such as β-integrin, leukemia inhibitory factor, and HOXA10 mRNA [4, 5] . Hydrosalpinx acts directly on the embryos and the endometrium, impairing endometrial receptivity; reduces the IVF success rate, implantation rate, and pregnancy rate by 50 percent; and doubles the spontaneous abortion rate [6, 7] .
Up to the present, surgical options for women with hydrosalpinges have been either resection of hydrosalpinx or salpingoplasty. Resection of hydrosalpinges may reduce the blood flow to the ovaries, resulting in a reduced number of retrieved oocytes in stimulated cycles [8, 9] . Salpingoplasty is associated with high recurrence rates and may result in chronic accumulation of fluid that interferes with implantation. These procedures are usually performed by laparoscopy that requires hospitalization and general anesthesia. Patients may suffer from postoperative pain, discomfort, and inconvenience in everyday life. We inserted a long needle and placed the tip inside the hydrosalpinx for aspiration, alcohol washing, and injection of tetracycline. Sclerotherapy hardens the salpingeal wall and also reduces secretion. We analyzed the effect of this procedure on pregnancy rates in IVF cycles.
Sclerotherapy can stop substances that inhibit implantation from formation and flow into the endometrial cavity. We investigated whether this procedure can improve the pregnancy rate, and at the same time, reduce the ectopic pregnancy rate. We compared the results of this procedure with the outcomes of laparoscopic surgery, hoping to discover the benefits of avoiding invasive procedures or hospitalization. Patients that underwent IVF procedures after removal of hydrosalpinx laparoscopically served as controls.
Methods
We retrospectively reviewed medical records of women who visited our fertility center and were diagnosed with infertility due to hydrosalpinx between January 2005 and December 2011. Patients with hydrosalpinx were classified into two groups according to the treatment they received. Group 1 consisted of patients treated with ultrasound-guided hydrosalpinx aspiration and sclerotherapy, and group 2, of patients that underwent salpingectomy and served as controls. Patients in both groups received IVF therapy afterwards. In group 1, ultrasound-guided hydrosalpinx aspiration was performed under mild sedation. Following identification of hydrosalpinx via transvaginal probe (Figure 1 ), a 19 gauge Chiba needle (Aniomed Gmbh Medizintechnik KG, Karlsruhe, Germany) was carefully inserted into the widest part of the hydrosalpinx for aspiration. After aspiration of all the fluid (Figure 2 ), the tube cavity was washed with 95% alcohol 5 to 6 times ( Figure 3 ), and 5% tetracycline (2 to 6 mL) was then infused ( Figure 4 ). In cases with bilateral disease, in order to prevent contamination between salpinges, another new needle was used for Left tube the hydrosalpinx on the other side. If persistent hydrosalpinx was found on ultrasound imaging two weeks after intervention, this procedure was repeated two or three times ( Figure 5 ). Oral antibiotics were prescribed for 3 days to prevent infection following sclerotherapy. Between the two groups, we compared the following variables: age, duration of infertility, day 3 FSH levels, past medical and surgical history, number of oocytes retrieved after stimulation cycle, and pregnancy rate after IVF, with statistical analysis using Pearson's correlation and ANOVA.
Results
Fifty-six patients underwent sclerotherapy following aspiration (group 1), and 41 patients underwent laparoscopic salpingectomy (group 2). There were no statistical differences with respect to mean age (32.9 years vs. 32.4 years), duration of infertility (2.9 years Comparing patients that achieved pregnancy and patients that did not in group 1, age, duration of infertility, BMI, day 3 FSH levels, and prior number of IVF cycles revealed no statistical differences: however, the number of oocytes retrieved after stimulation was significantly higher in the pregnant women (16.4 vs. 9.2). None of the patients in group 1 required hospitalization or unwanted surgical intervention after sclerotherapy (Table 2) .
Discussion
As demonstrated in previous studies, transvaginal ultrasound-guided aspiration of hydrosalpinx had the advantages of being simple and less invasive but was associated with a high recurrence rate and not increasing pregnancy rates. However, these disadvantages may be overcome by injection of sclerosing agents into the fallopian tubes after aspiration of the hydrosalpingeal fluid [10] [11] [12] [13] . In a study comparing sclerotherapy and untreated controls in patients diagnosed with hydrosalpinx by Jiang et al. [14] , the pregnancy rate was significantly higher in the study group. The author emphasized the value of sclerotherapy, hoping this might replace invasive surgeries such as salpingectomy. The great advantage of our study is that we obtained a pregnancy rate similar to that of the salpingectomy groups and also avoided physical stress, severe pain, and hospitalization. 
LO
Tubal factor infertility is one of the most common indications for IVF, and IVF outcomes vary depending on the cause of obstruction. Hydrosalpinx is known to reduce implantation and increase spontaneous abortion in early pregnancy. Several studies reported that salpingectomy prior to IVF can increase pregnancy rates. However, salpingectomy requires hospitalization, general anesthesia, and surgery (either open or laparoscopic), and reduction of blood flow to the ovaries might result in a diminished ovarian response to gonadotropin, and reduced ovarian blood supply. Ultrasound-guided transvaginal aspiration of hydrosalpinx has many advantages over laparoscopic operation under general anesthesia, including that it is simple, effective, less invasive, inexpensive, and does not require hospitalization.
In our study, the number of oocytes retrieved was greater in the sclerotherapy group than the salpingectomy group (12.1±11 vs. 6.2±1.0); however, the difference was not statistically significant. The reason for this discrepancy may be due to the small sample size and large variation in the number of oocytes retrieved in both groups.
In the sclerotherapy group, none experienced side effects, hospitalization due to severe pain, or surgery due to serious complications of the intervention. Furthermore, pregnancy was achieved in 17 out of 43 cycles in the salpingectomy group, and in 23 out of 60 cycles in the sclerotherapy group, which was confirmed both by serum hCG levels and ultrasound imaging. The pregnancy rate was similar in the two groups (0.40 for salpingectomy group, 0.38 for sclerotherapy group), and the difference was not statistically significant. The risk of ectopic pregnancy in IVF reported by previous studies is estimated at 2.2% to 8.6% without treatment of hydrosalpinx [15] . Our study showed a 3.6% rate of ectopic pregnancy, and this is not significantly different from that of untreated hydrosalpinx.
Twelve out of 41 cases in the salpingectomy group and 29 out of 56 cases in the sclerotherapy group had a past history of surgical operation, and the proportion was larger in the sclerotherapy group. Of the 29 cases in the sclerotherapy group, there were as many as 10 cases of severe endometriosis that required operation twice or more, suggestive of severe adhesion in the abdominal cavity. Pregnancy occurred in four of them, proving the value of sclerotherapy in inoperable or difficult cases with severe adhesion.
Among 56 patients that received sclerotherapy, there were 15 cases of persistent hydrosalpinx after the first trial of sclerotherapy, and these were subjected to repeated sclerotherapy.
Alcohol leakage into the abdominal cavity resulted in severe pain, but the pain resolved naturally within 10 minutes, and drainage of the intra-abdominal alcohol was also effective in pain relief. None of the cases experienced persisting pain, intra-abdominal bleeding requiring drainage, need for surgery, or hospitalization. Aspiration performed after identification of the precise size and location of the hydrosalpinx with ultrasound and careful infusion of alcohol and a sclerosing agent performed by a highly skilled professional would reduce pain and recurrence.
Hydrosalpinx reduces the pregnancy rate for various reasons, and must be treated before IVF. The treatment of choice in the past was laparoscopic salpingectomy. However, salpingectomy requires hospitalization and general anesthesia, and there have been several reports of reduced blood flow to the ovaries after the operation. In cases of severe intra-abdominal adhesion for various reasons, salpingectomy is difficult either with open surgery or laparoscopy. We investigated the value of sclerotherapy in managing hydrosalpinx. Sclerotherapy resulted in a larger number of oocytes retrieved, and the pregnancy rate was not significantly different from salpingectomy. Ultrasound-guided sclerotherapy of hydrosalpinx would be a useful option for cases in which severe intra-abdominal adhesion is expected.
